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Abstract

The present study was undertaken to determine if developmental

changes in semantic structure could, to some extent at least, account for

differences between the concepts acquired by children and those acquired

by adults. Semantic structure was determined at each of four age levels

(6- 97 12-years-of-age and college students). Two indications of devel-

opmental change were observed in the factorial structures.. First, the

youngest children showed a large general factor (essentially evaluative)

which tended to break down with age. Second, the structure developed

from two independent. factors at 6-years-of-age, to four factors at 9, to

five factors at and college age. Changes In semantic structure helped

Clarify some of the developmental differences in concepts noted in earlier

studies.
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DEVELOPMENT OF NATURAL LANGUAGE CONCEPTS:

DEVELOPMENTAL CHANGES IN SEMANTIC STRUCTURE

Seitz and Hamilton (1968) and Seitz and Medow (1Si1) have found marked

signs of concept disruption in young children under conditions of affective

inconsistency between the attributes assigned to a concept. For example,

8-year-olds toed to deny that a man can remain a father if he becomes a

drunkard. Told that a good baseball player (who catches well and hits many

home runs) becomes a liar, many of these children not only deny that he

could still be a good baseball player, the also deny that he can catch well

or hit home runs. Such results suggest that young children see aspects of

the environment as much more highly correlated than do adults. Most adults,

for example, could readily accept the proposition that a bad man (e.g., a

drunkard) could be a father.

While we know that young children appear to see attribute relationships

differently from adults (Seitz, Soifer and Sigel, 1972) there is much to be

learned about the nature of such differences. The prevent study is concerned

with sketching the developmental changes in attribute structure.

Ervin and Foster (1960) have proposed that a number of crucial semantic

dimensions may be relatively undifferentiated or fused in young children.

To investigate this, they started with two of the semantic factors isolated

by Osgood and his associates (e.g., Osgood, Suci and Tannenbaum, 1957) the

evaluative and Rama factors. For example, in investigating the 22/21,91

factor, Ervin and Foster (1960) showed six-year-old children two balls, one

of which was larger than the other, and asked the children, "Is one stronger

and one weaker, or are they both the same strength?" These children showed



a strong tendency to claim that the bigger ball was stronger than the

smaller. In general, Ervin and Foster report, the six-year-olds tended to

use the potency terms (i.e., big, strong, and heavy) in an extremely

correlated fashion. Similar results were obtained for a set of words from

Osgood's evaluative factor (I.e., good, pretty, clean, and happy). By 12-

years-of-age this tendency dropped considerably for both factors.

Based on these results, Ervin and Foster suggested that for many

young children the three potency words, above, all had the same meaning and

were interchangeable; similarly the evaluative words all had one meaning.

While Ervin and Foster showed that semantic attributes within a con-

notative factor are much more highly inter-related for younger children than

for older, they did not investigate differences in semantic structure bet_ ween

fadtors. It is possible, for example, that the tendency to aseign common

meanings to attributes extends between factors, for younger children, so

that the distinction between potency and evaluation may be obscured (e.g.,

metaphorically, "big boy" and "good boy" can be synonymous phrases). This

would lead to a more undifferentiated structure for attribute dimesnions at

the younger age levels.

This latter issue was examined comprehensively by DiVesta (1966) using

the semantic-differential. Children in school grades 2 to 7 rated each of

100 concepts on 27 bi-polar adjective scales: the correlations between the

27 adjective dimensions were then factor analyzed. The factors obtained

were very similar across the various ages tested. DiVesta (1966) concluded

that the connotative modes of experiencing the environment, and of encoding

the experiences, have stabilized by the time a child is in second grade.

A number of questions are left unanswered by the DiVesta study. First,

since he used Osgood's semantic-differential technique, including group

presentation of concepts and attributes in written form, DiVesta was forced
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to use children who were at least in the second grade and could read.

(Non-readers were eliminated from the study). Thus his youngest group

was at least 7-8 years of age. This is perhaps two-years-older than the

group tested by Ervin and Foster in which the high relationship between

attribute dimensions was observed. Second, DiVesta felt that many of his

younger children did not know the meaning of all concepts which he had them

rate. The most likely effect of such ignorance would be to attenuate the

corelation between attributes for these children. If, as the data from

Ervin and Foster (1960) suggest, the younger children are characterized by

higher correlations between attribute dimensions, attenuation of such

correlations would make the results for the younger children more similar

to those found in the older children. This could account, in part at least,

for the lack of difference between ages observed in DiVesta's data.

Finally, it should he noted that DiVesta, following the lead of Osgood,

et.al. (1957), used a varimax rotation to determine semantic structure.

This type of rotation breaks up any general factor that may occur in the

data. Since the Ervin and Foster data suggest that Inter-ocrrelations

between attribute dimensions may be much higher in younger children than in

older, the possibility of finding a general factor in the semantic structure

of the youngest children should not be precluded by the means of analysis.

The present study re-examined the issue of developmental changes in

attribute structure, using a procedure that differed from that of DiVesta

in several ways. First, the children as young as six-years-of-age were

tested. This necessitated the second deviation from the procedure used by

DiVesta; the present experiment involved individual administration of the

tests. A third difference.was the use of scale-on-scale comparisons of

attributes, much like that used by Ervin and Foster (1960), white DiVesta

used a concepts-on-scales analysis. In the scale-on-scale analysis, an
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attribute value from one scale is compared directly with that of another

scale. For example, the scales siood-baa and happy-sad would be compared

directly by telling a child that someone is good and then finding out if

this implied, for the cniid, that the person is also happy.

The concepts-on-scaies technique, on the other hand, involves using

each attribute scale tfa rate many different concepts; the attributes are

then correlated acrost cops. This procedure, while very common, is

indirect it the final product desired is a comparison of attribute dimensions.

The indirec'tt nature of this method could lead to several problems. One

problan found by DiVesta is that young children may not understand the

meaningof all concept a employed; i the primary concern is the inter-

relationships between iWtiLibuta:, and the concepts are used merely as a

vehicle to measure these inter-relationships, lack of comprehension of the

concepts contributes only to error variance. Another difficulty with the

concepts-on-scales analysis used by U/Vesta is that is is at the mercy of

the distr;bation of variance for each attribute scale across the ccncepts

examined. For example, if eli the concepts used in a given study are evalued

as .go9d by a group of children, it is likely that an evaluative factor will

rot emerge at all in that study; l the evaluative attribute-scales will

have the same were on all cancepts, thus there will be no variance attri-

butable to evaluation and all the relevant correlations among evaluative

scales will collapse to zero.

Finally, the present study differed from DiVesta's in that it employed

rotational techniques which made it more likely that a general factor might

emerge if one were present in the data
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Method

5

Subjects

A total of 24.0 Ss were tested. Of these, 160 children came from three

Catholic schools (two in Windsor. entzTio, o:; in Detroi t, Michigan)

situated in both middleclass end wprking-ciess districts. Eighty of thesis

children were 6-years-old, forty and forty 12-years-old.

Approximately half of then were tg..ys, haif Parental occupations

vere obtained, an the rzltio of blue-collw. to white-collar occupations

of parents was kept almosz. perfectly constant between.the ages (23/17 at age

6; 23/17 at age 9; and 21/19 at age )2). In addition, 80 college students,

enrolled in an introductory psychology course at Wayne State University

were tested (1 males, 32 fan6les).

Materials

Attribute dimensions were selected so as to sample as large a range of

meanings as possible, and yet consist of words which were comprehensible to

young children. The review of semantic-differential literature by Snider

and Gsgood (19650 was used as a source of attribute dimensions, and the

Thorndike and Lorge (' 963) norms were Used to select words which occur

frequently in the language. It was possible to find adjectives of very.

high frequency in the English language (used at least 50 to 100 times per

million of words) and suitable diversity to represent tne "positive" pole

for a reasonable variety of semantic dimensions. "Negative" words proved

to be much less often used and consequently were more difficult for very

young children than the positive ones; nevertheless, some of the less

frequently used adjectives (such ns cowardly or excitable) had to be included

to obtain bipolar scales.

The final set of 16 bipolar scales (i.e., 16 pairs of antonyms) was:

kind /cruel, honest/dishonest, friendly /unfriendly, tame/wild, smart/silly,
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careful/not-careful, calm/excitable, beautiful/ugly, clean /dirty, happy /sad,

young/old, rom/weak . brave/cowardly, hard '40 rk I rig/1 axy,

active/not active.

Four pairs of pleturee of fictitious animals were used with these

dimensions. The two pictures of each pair: were mirror images.

Procedure

Each S was tested individually. An S was presented with a pair of

pictures and was told that these represent some strange animals he had never

before seen and about which ''we know only one thing." One animal was then

characterized as having one attribute (e.g., kind) and the other animal as

having the opposite attribute (e.g., cruel -). Re was then asked to evaluate

the two animals on the remaining 15 dimensions, presenting one dimension at

a time in a random order. Fur example: "If this animal is kind and this

other is. cruel, do you thiek that one of them is more friendly. and the other

more dnfriendly., or are they the same?" if the S. considered one friendlier

than the other, he was required to point out which one. The order of presenta-

tion of the words, the sides on which the positive or negative attributes

were given, etc. were al) randornized. Each child was asked if he understood

the words, and if necessary, a word was explained to him (this occurred rarely).

Since we wished to find the. relationships between 16 bipolar scales, a

complete matrix of judgments for each S would have Involved judging each of

the 16 scales, as standards, against the remaining sets of 15 scales. Using

this procedure out above, this would have required 240 judgments from

each child, with great repetition of traits to be used as comparison stimuli

and as standards. Since it was felt that this would strain the attention

span of the children, each S was shown only four dimensions as standards

(each set of standards accompanied by a different pair of animal-illustrations).

Each of the four standards was judged on the remaining 15 attribute scales
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for a total of 60 judgments per S. The four standards shown each S were

determined randomly, with the limitation that all standards be judged

equally often over the 40 or 80 Ss in en age group. Note that the use of

different Sc. to rate different concepts was established as a precedent in

several earlier studies, such as DiVesta (1966) and Akute (cited in Osgood,

1962, p. 17). This procedure is justified on the grounds that, since Ss

are used as measuring instruments, rather than points in the sample space,

there Is no requirement that every S judge every concept.

Statistical analysis

The judgments of relationships between attributes were converted into

an index of corelation, using a procedure similar to that cited by Shepard

(1962, p. 235). Each judgment was scored +1 if the S associated the positive

ends of the two dimensions being related (e.g., chose the kind animal as

clean); a judgment was scored zero if the S saw no association between the

two dimensions being compared; and -1 was scared if the positive end of one

dimension was associated with the negative end of the other (e.g., if S chose

kind animal as Scores in each matrix cell were divided by the number

of Ss who judged each comparison of attributes; this produced a co-relation

index that ranged from +1.00 to -1.00. The complete 16 X 16 matrix of word

comparisons had 10 judgments per' cell at the age levels of 9 and 12, and 20

judgments per cell for the 6 year-olds and university students.

It is much easier to determine the underlying structure of this type

of matrix if the two halves can be averaged to produce a single, symmetrical

matrix. in the present study, a symmetrical matrix would mean that any

given word (e.g., word-1) would produce the same pattern of co-relations with

other words in the matrix whether word-1 were the standard and all the other

words were the comparison stimuli, or if word-1 were a comparison stimulus

successively evaluated against each of the other words as the standards.
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This characteristic of symmetry can he evaluated relatively simply by means

of Spearman rank -order correlations (rhos). A Spearman rho was calculated

between the pattern of corelations for each word as the standard stimulus

as opposed to the pattern for the same word as a comparison stimulus. This

procedure produced 16 rocs per matrix, At each age level these rhos tended

to be high, indicating that the matsises ware, indeed, relatively symmetrical

(e.g., told that an animal was kind, all the six-year-olds said he was

honest; told that the enimat was honest, they all said that he was kind.

To illuetrate the masintude of these rhos, at each age they were transformed

to Ts, these were averaged and retransforesed to rhos. The average rhos

obtained were as follows: At age 6, rho = .52a; at age 9, rho = .512; at age

12, rho = .640; for university students, rho e .702. It should be noted that

at the earliest ages the rhos tended to be attenuated by the large number of

co-relations that ware tied at 1.00. in other words, the somewhat lower rhos

for the younger children do not represent inconsistent comparisons of the

original stimulus words; on the contrary, the rhos were attenuated by too

great a stability.

These rhos were judged large enough to justify averaging of the two

side of each matrix to make the matrices symmetrical for purposes of further

study. This led to a set of matrices in which the distinction between

standard and comparison stimuli was eliminated and ea ,h comparison of two

attribute dimensions was judged by 20 is at ages 9 and 12, and by 40 Ss

at age 6 and by university students.

The possibility was considered of analyzing the data by means of non-

parametric, multi-dimensional scaling techniques, such as the Guttman-Lingos.

it was finally decided that, despite violating certain of the assumptions

underlying factor analysis, this technique came closest to answering the

questions most basic to the present research.
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Since the co-relations indices calculated above ranged from +1.00 to

-1.00, these matrices of co-relations can be factor analyzed as though the

cell entries were Pearson !a. While the magnitude of the factor loadings

obtained by this technique will not be identical to those obtained from

Pearson rs, the factor structures will prove to be virtually identical, and

the loadings within each factor obteined using the present procedure will

be highly correlated with the icadings obtained using Pearson rs. Separate

factor analyses were conducted at each age level.

Results

Are there sastematic differences in semantic structure of children as a

function of age? A number of indices suggest that, for the youngest children

tested, the semantic structure is largely dominated by a single general factor;

this structure becomes more complex with age. First, this is indicated by

the fact that in only 5'4 of the Judgments did children 6-years-of-age say that

two attribute dimensions were unrelated. The corresponding data for children

at 9-and 12-years-of-age, and for college aged Ss, were 36%. 35%, and 63 %.

respectively. A similer pattern is seen in the percentages of variance found

in the first factor extracted at each age level by means of the unrotated

principal axes solution. Those percentages were 68%, 57%, 40%, and 36% for

Ss 6. 9- 12-years-cf-age, and for co!lege students, respectively..

Turning to the rotated factorial data, both varimax and quartimax

solutions were obtained at each age level. Only factors with eigen-values

over 1.0 were retained for rotation.

Since the quartimax solution tends to preserve a general factor if one

occurs in the principal axes eelution, let us examine the results of the

quartimax solutions first. Tables 1 to 4 present the factorial structures

for 6f-9- and 12-year-old children and the college students, respectively.
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Note, in these tables, that the cognitive structures at the successive

age levels deMonstrate increased differentiation of meaning in two ways.

First, we find a movement from a, strong general factor, at the early ages,

to a break-up of the general factor at later ages. The quartimax solution

in Table 1 shows that, for the 6-year-olds, Factor 1 (the evaluative factor)

Insert Table 1 about here

is a general factor on which every attribute shows some degree of positive

loading. The quartimax rotation for the 9-year-olds (see Table 2) shows that

Insert Table 2 about here

the general factor has begun to break-up and other factors are making a

stronger appearance. By 12-years-of-age, Table 3 shows that the evaluative

insert Table 3 about here

factor has reduced even further in size, and there is no longer any sign of

the general factor in the quartimax solution. The structure found for the

college students (see Table 4) is extremely interesting as it is almost

identical to that of the 12-year-olds. This virtual identity exists despite

the ve-y different backgrounds of the two groups (e.g., the greater homo-

geniety of the college students in terms of social class and IQ, the greater

homogeniety of the 12-year-olds in terms of religious education).

Insert Table 4 about here

The second indication of the development of differentiation between

dimensions of meaning, from the quartimax rotation, is that the number of

factors in the cognitive structure increases between 6-and 12-years-of-age.

At 6-years-of-age, only two factors are extracted (see Table 1). The first
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is the general factor, which appears to be primarily evaluative and is

characterized most strongly by attributes such as kindis.ruel, cleanidirtx,

and friendly/unfripndly, -The only other factor to anerge is that of potency

as represented by iyave/cowardly, 1d strohaiweA.

At age 9 (Table :a), four factors emerge. The strongest is still the

evaluative, but this factor is no IcnDer general since two of the attributes

load negatively on this factor. Tim potency factor is again strong at this

age. The too other foctors are .omewhat unclear in interpretation. FaCtor 4

appears to be the early form of Osgood's activity factor since is is defined

by attributes such as aciyff,ifiatA,cti.ve and-cmicjtaje;. lt is interesting

to note how this fadtor changes with age iniTabies 3 and 4. For the older

children the acti'v!ty factor will lose its "excitable" characteristic,and

take on the characteristic of "hard Norking" A150, for the older children

this hector will lose the negative affect found h the 9-year-olds, associated

with !Iirty and 14211. Finally, Factor 3 for the 9-year-olds appears to baa_

second evaluative 1Fa43tor, on based on physical appearance as opposed to the

sociai basis of F;Ict.or L

The quartimax solutions for the 12-year-olds and the college students

are very Simi liar. Coth xr ie..Idi five factors, and for the firSt tirtie we find,

a clear i.rtdiccation of the three :lominant factors reported by Snider and

Osgood (1969) as appearing in adult meaning structures across many cultures.

These are the evaluative, poi:ency4 end activity factoes. Again, as in the

9-year olds, there is both a socialevaluative factor (Factor 1) and an

appearance-evaluatIve (Factor 5); The final factor found in this study appears

to represent intelligenc.e and carefulness (Factor 4).

Let us now compere the,quartimax rotation with the more traditional

varimax. The greatest difference becween these solutions-was for the,6-year-

olds,,(see Table 1) The quartimax permitted the appearance of a general.
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factor, while the varimax did not. For the 12-year-olds and the college

students the two types of rotations produced almost identical results (see

Tables 3. and 4), suggesting that the quartimax does not force as general

factor, and that if no general factor exists, the tecio types of solutions

will be almost identical,

The evidence for a generat factor found in the 6-yeer-old group is very

interesting and deserves further comment. This factor is so strong, for

these Youngsters, that it appears to produce a distortion of physical reality

when the physical attributes are inconsistent with the evaluative character-

istics of .a stimulus. Bi9/eme.1! provides a good example of this tendency.

Size is an oujective physical characteristic which can be judged on the

stimulus cards presented to the dhildren in this study, in every comparison,

the two animals shown to a child ware the same size. Further, the pictures

were never removed from view during the test. Despite this, there was a

marked tendencyfor the youngest children to distort their judgments of size

so as to be consistentewith'the evaluative characteristics of the standard

attributes which assigned, by the experimenter, to the picture of an animal.

For example, some :Se were told that one animal was friendly and:ene unfriendly,

and were then asked "Is one animal big and the other one small?" There

VICS a marked tendency for the 6.- yeas... -olds to resOond that the friendly animal

was Pigvr than the qnfriendly. Table 5 indicates the percentages of Ss aZ

Insert Table 5 about here

6- 9-.and 12- years -of -age who considered an animal to be bigger if it was

first given another positive attribute by the experimenter. (The positive

attributes in Table 5 area random selection; the data are similar for the

other positive attributes.)

Finally, there is some evidence to suggest that complexity of factor
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structure is significantly related to age and sex, but not to social.class

ieteiiigence, Tha index of complexity employed was the number or com-

parisons between pairs of dimensions on which a child indicated that the

dimensices were unrelated (e.g. , the kind animal is neither stronger nor

weaker than. the cruel anima!), Since complete dote en social class and

intelligence were not avail:Ale For the college students, this group was

omitted from the analysis and oely the 6- 9- and 12-year-olds were compared

in an analysis of variance. Older cnildree were more likely to state that

two dimensions were unrelated then were younger children, F(2, 114) = 47.2,

pi(.001. Girls were more iikely to stete that two dimensions 'sere unrelated,

than boys; 11(1, 134) =.7.2, 2.1":.01. On the other hand, n comparison of

children whose fathers wore in blee coilar versus white collar occupations

feeiled to approach significance. Similarly, a categorization of the children

by their teachers on the basis of i ntel ligence tests and class performance

failed to show a eelatienship to per on the experimental task.

Discussion

Why will a young child insist that o father who becomes a drunkard

i6 ro longer 0 father? The present elate suggest that, to some extent at

least, the psychoiogical cherecteristics.of natural language concepts will

be determined by the organization of the underlying semantic structure within

the child. At eariy'stages of the child's development, the dimensions of

the semantic space are not yet independent. Therefore, if the concept of

father is located at the pusitive end of the evaluative dimension, it will

be very-difficult for the child to accept a person as an instance of this.

concept if that person contains attributes that-eire strongly at the negative

end of the dimension.-

The data of the present study-support Ervin and Foster (1960 in their

contention that many attribute dimensions are highly correlated for young



children, and that these correlations decrease in magnitude with age.

Howeo:/er, our resuits are even mo;.:! extreme than theirs, Ervin and Foster

cmpared evaluative attributes with eAch other, and Elot.ensy. attributes with

each other, but did r,ot co per!:' !valy4tjve an potency attributes with,each

other. Based on the!. anaiyses they ccnoWded that all evaluative attributes

tended to have one meaning, znd ai pcwtency attriute to hove a different

meaning for 6-year-olds. The pre cent study invaived aft possible comparisons

between attributes. ii140 fot:od that for the 6-year-oids there was only a

relatively Weak indfootion of independent potency factor, and no activity

factor at ell; the childron produced a large general factor that included

ail the others to somd extent, and this factor was largely evaluative in

nature.

Does this hig, correiatson be6ieen attribute dimensions at the younger

ages indicate, as Ervin dnd Foster (1960) suggest, that these children do

not realize that the attributes hva different meanings? While there are

no definite, drat.., on this issue, the writers believe Ervin and FosterjncOrrect.

Manyltoung children gave spontzneouS explanations l'or their judgments that-:

indicated tha Children thought of the attributes as Correlated but tot identical

For eaT.Ple,, one child, said that the tame animal would be clean because, if

it was tame someone wouldtake care ,A it end keep i t clezh., in short, the

effectseeMed to be much stronger for younger children than for °leer.

1.1 .Cempering our f2 analysis o, swan,icattributes to that of DiVesta

(1966), a number of differences emerge. DiVesta found virtually no change

in semantic structure between, approximately, the ages of 8 to 13. We, on

the other hand, found a sizeable systematic increase in differentiation

between 6- and.9-years of age, and somewhat smaller increases in differen-

tiation between 9- and 12-years-of-age. At this point the writers feel that

the, differences are largely due to different procedures: (1) individual testin,,I
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of children in this study, as opposed to written, gre testing by DiVesta;

.f,2) use of scale-on-scale roc p r i : ;can technique in this study, as opposed to

DiVesta s use of sceles-on-concept.technique in which many of the children

apparanteiy did not undorstand the meaning of all the concepts b ing tested;

and 3) our Use of quart imax. rotation which permits the emergence of a gen-

, .

eral fector,as opposed to DiVesta':; use of the'varimax which prevents the

emergence of a general factor,- DiVestais ?roc ", of a written test to measure

semantic structure was probably partiCularly difficult for the second graders

in his study
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